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The 1000 year records of particulate deposition (soluble and 
insoluble), oxygen isotopic ratios, and net accumulation from the Quelccaya 
ice cap are presented. The net accumulation record from Quelccaya is shown 
to serve as a reasonable proxy for the water levels in Lake Titicaca. In 
addition to the very prominent Little ice Age (LIA) signal from A.D. 1480 to 
A.D. 1880 (Thompson et al., 1986), there are two very distinct dust events 
in the particulate record. These two events are centered upon A.D. 920 and 
A.D. 550 (Thompson et al., 1988). The more recent event is evident in both 
the Summit core and Core l, but the earlier event is found only in Core 1 
due to a stratigraphic discontinuity in Summit core which makes the dating 
suspect. The two large dust events are not associated with any marked 
change in the oxygen isotopic ratios and the dust event at 600 A.D. is 
terminated abruptly. 
Investigation of the insoluble particles associated with these two dust 
events included light and scanning electron microscopy and X-ray energy 
dispersive analysis. These analyses suggest that the particulates are 
windblown dust, mainly from the Altiplano. The particulates in these two 
ice core dust events are similar to those found in abandoned raised fields 
of the Lake Titicaca region to the southeast of the ice cap. These ancient 
raised fields are thought to have once covered about 200,000 acres around 
Lake Titicaca during pre-Spanish times (Devevan, 1970). It is believed that 
these fields were constructed in an effort to increase the area of arable 
land and to prevent nocturnal freezing. It is likely that the construction 
and cultivation of these fields resulted in an increased influx of both 
soluble and insoluble particulates to the atmosphere. This increased 
turbidity may be the source of the two prominent dust events in the ice cap. 
Examination of the net accumulation record from Quelccaya reveals that 
these dust events were associated with higher than average accumulation 
which probably signals wet conditions in the vicinity of Lake Titicaca. The 
increased particulate concentrations in the ice core records do not result 
from reduced accumulation, but from an increased source strength. We 
suggest that these two dust events are associated with intensified 
agricultural activity near Lake Titicaca. The characteristics of the two 
dust events are quite different. The dust event from A.D. 830 to A.D. 960 
is quite different with dust concentrations culminating in A.D. 920 and 
gradually declining afterward. The accumulation is high throughout this 
period with maximum accumulation coinciding with maximum dust deposition. 
The earlier event, A.D. 490 to A.D. 620, exhibits a gradual rise in dust 
concentrations which peak between A.D. 610 and A.D. 620 and then drop off 
sharply. The accumulation record suggests that the earlier part of this 
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period was warm and dry, but from A.D. 580 onward conditions became warm and 
wet and culminated in A.D. 610 to A.D. 620. It is suggested that the rising 
level of Lake Titicaca inundated the fields terminating agricultural 
activity rather abruptly. This scenario would account for the 
characteristics of the dust event. The paleoenvironmental records from the 
Quelccaya ice cap have begun to elucidate the potential role of early man 
upon the local climatic regime. These records should continue to provide a 
valuable supplement to the archaeological record. 
In 1987 three cores were drilled to bedrock on the Dunde ice cap 
(38°06'N; 96o24'E, 5325 m.a.s.l.) in the Tibetan Highlands. The regional 
weather patterns here are driven by the seasonal heat flux over the Plateau. 
Nearly 80% of the snowfall occurs during the wet, summer season and this 
seasonality in the precipitation regime is responsible for the distinct 
layering within the ice cap stratigraphy. The geographical and climatic 
similarities between the Dunde ice cap and the Quelccaya ice cap are 
discussed. The results from the 1986 program are presented along with the 
preliminary results from the deeper drilling in 1987. The particulate and 
oxygen isotopic data suggest the presence of Late Wisconsin Glacial Stage 
(LWGS) ice near the bottom of the ice cap (Thompson et al., 1988). 
The ice core record from the Dunde ice cap offers the potential to 
reconstruct a very detailed history of environmental conditions on the 
Tibetan Plateau for the last 3000 years. Emphasis will be placed upon 
correlating the El Nino - Southern Oscillation (ENSO) record which is 
currently being constructed from the Quelccaya ice core reocrds with the 
ENSO signals preserved within the Dunde ice cap. It is anticipated that the 
Dunde ice cores will provide a long and, otherwise unattainable, record of 
dust production from the desert environment of northcentral China. In 
addition, the high temporal resolution in the upper part of the core should 
make it possible to examine the details of the LIA. If the ice core record 
extends back to the LWGS, as basal ice characteristics suggest, then it may 
be possible to examined the details of the Younger Dryas if such conditions 
prevailed in this region. 
References 
Devevan, W.N., 1970. Science, 647-654. 
Thompson, L.G., E. Mosley-Thompson, X. Wu and Z. Xie, 1988. 
GeoJournal, in press. 
Thomspon, L.G., M.E. Davis, E. Mosley-Thompsen, and K.B. Liu. 1988. 
Science, submitted. 
14 
